The overall survival rate of intentional replantation (IR) was evaluated using a random-effects model. IR with a modern technique is defined as less than or equal to 15 minutes of mean extraoral time, root-end preparation and root-end filling, and no grinding of the teeth before replantation. On the other hand, cost-effectiveness is defined as the ratio of the survival rate of each treatment divided by the fee for that combination of procedures.
If survival rates were provided at more than 1 interval, the rate for the longest time interval was included. Furthermore, the cost-effectiveness of IR was compared with that of a single-implant tooth using the 2016 American Dental Association Dental Fee Survey. Five treatment possibilities were chosen for IR based on what procedures could be needed to restore the tooth. Eight treatment possibilities were chosen for implant placement and restoration.
SORT SCORE
SORT, Strength of Recommendation Taxonomy.
LEVEL OF EVIDENCE 1 2 3
See page 8A for complete details regarding SORT and LEVEL OF EVIDENCE grading system.
SOURCE OF FUNDING
Information not available.
Main Outcome Measure
The evaluation goal of this meta-analysis was to compare the survival rate between the 2 treatment modalities. IR showed a high survival rate compared with extraction and single-tooth implant.
Main Results
The present study found a survival rate of 89.1% for the IR teeth with a follow-up duration ranging from a mean of 2 years to a Kaplan-Meier analysis of 12 years. Torabinejad et al 1 reported similar results in a recently published metaanalysis, with a survival rate of 88%. The 5-year survival rate for implants was determined to be 96.3% by Jung et al. 2 The fees for IR and molar periradicular surgery were provided by 6 endodontic clinics. The cost of IR for the costeffectiveness analysis was determined to be $944.93 compared with $4330.21 for the cheapest implant option. The cost of an implant can reach $5139.45 when bone grafting is needed. All IR options are more cost-effective than any of the implant options.
Conclusions
The findings of this study suggest that IR should be offered to patients as a viable alternative treatment to extraction and implant placement because it has comparable survival rates to dental implants and is highly cost-effective.
COMMENTARY AND ANALYSIS
Historically, IR has been considered as a last resort treatment option for most patients because of the variability of success (34%-95%) reported in the literature [3] [4] [5] [6] [7] [8] and the absence of an established protocol. 1, 9 However, Bender and Rossman 10 concluded in their 22-year study that IR reduced adverse outcomes and should be regarded as another treatment option similar to periradicular surgery. Recent reports, including a systematic review and meta-analysis, have also confirmed the higher prognosis for IR. 1, 11 The IR option may be of particular advantage when anatomy precludes conventional surgery or finance factors preclude implant placement. 1, 12, 13 Some reports even demonstrate that periodontal involvement of the affected tooth may not necessarily be a contraindication for IR.
14,15
The present study addresses 2 crucial parameters: the prognosis of teeth after IR based on a more contemporary technique and the perceived financial advantage compared with implant placement. This systematic review with a random-effects model for meta-analysis aims to advocate IR as a cost-effective and viable clinical treatment option using current evidence and techniques.
A notable strength of the present study is the stringent inclusion criteria for the analysis that demanded a minimum of 10 samples per study, a minimum follow-up period of 2 years, and a modern technique for the IR procedure. These factors would tend to ensure a more reliable result for the clinician. The limitation of the follow-up disparity of 5 years for implant therapy and 2 or more years for IR is well explained in the discussion. In addition, the treatment possibilities considered for the cost-effective analysis provide a comprehensive comparison of financial factors even though the use of a post/ core and crown has rarely been advocated for a tooth after IR. The sensitivity analyses reported in this article provide significant insight for the clinician. Not only are all the treatment options for IR more cost-effective than the implant but also, to make the implant more cost-effective, the IR survival rate must drop to 54% or cost must drop to almost $2500. In addition, IR may become the preferred option for the clinician when considering the timeline for both procedures. IR is a singlevisit procedure, whereas implant placement may take up to 6 months before restoration is complete.
The survival rate for implants used in the present study was 96.3% as per the study by Jung et al. in 2012. 2 The high longterm prognosis of implants has been questioned in several comparative studies and systematic reviews. Recent studies have raised concerns about the increasing biological complications, which can occur in as many as 65% of cases. 16, 17 These complications are difficult to treat and often necessitate implant resection or removal. 18 Furthermore, periodontally involved teeth or teeth with endodontic problems may survive longer than the average implant. [19] [20] [21] [22] [23] This could further convince the clinician to recalibrate the treatment options for particular teeth for which IR is a possible option.
An earlier meta-analysis carried out by Torabinejad et al 1 on all existing IR studies reported a survival rate of 88%. In contrast, the current meta-analysis restricted the number of studies to those using a "modern technique" for the replantation. However, the increase in the survival rate was only 1% in the present study, which may question the clinical significance of the "modern technique." The present study defines the "modern technique" as "minimized extraoral time, root-end preparation, and root-end filling" but does not include current techniques and materials such as the use of magnification and ultrasonics for root-end preparation and the use of bioceramics as root-end filling material. At least 1 of the studies included in the current meta-analysis 24 did not use any of these current techniques or materials. In addition, at least 2 studies used root-end filling materials such as amalgam and intermediate restorative material, which are not currently recommended for root-end surgeries. 11, 24 The lack of sufficient clinical studies using the current techniques and materials may have influenced the reported lower significance.
In conclusion, the present study provides a high level of evidence for the survival and cost-effectiveness of intentionally replanted teeth. Although few limitations exist, IR is a viable, cost-effective procedure in appropriate teeth and increases the number of treatment options the clinician can present.
